Kinetics for reaction of a circularized intervening sequence with CU, UCU, CUCU, and CUCUCU: mechanistic implications from the dependence on temperature and on oligomer and Mg2+ concentrations.
The self-splicing intervening sequence from the rRNA precursor in Tetrahymena thermophila produces a covalently closed, circularized form (C IVS). Reaction rates for reverse cyclization (linearization) of C IVS by the covalent addition of the oligoncleotides CU, UCU, CUCU, and CUCUCU have been measured. The dependence of the observed rates on oligomer and Mg2+ concentrations indicates the presence of intermediates that are generated by separate binding steps for both oligomer and Mg2+. Linearization of C IVS by OH- hydrolysis is suppressed in the presence of oligomer, suggesting oligomer binds near the active site. The binding constants derived for CU at 30 degrees C in 1 and 10 mM Mg2+ are 5 X 10(3) and 2.5 X 10(4) M-1, respectively. These are roughly 4 orders of magnitude larger than expected for simple Watson-Crick base pairing. The binding constants derived for UCU, CUCU, and CUCUCU at 30 degrees C in 10 mM Mg2+ are 1.2 X 10(5), 4 X 10(5), and greater than 10(7) M-1, respectively. The free energy increments for binding of UCU and CUCU relative to CU are similar to those expected from a nearest-neighbor model for addition of base pairs. This indicates the factors responsible for the unusually strong binding of CU to C IVS are restricted to two nucleotides.(ABSTRACT TRUNCATED AT 250 WORDS)